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(57) Abstract 

A hydrotalcite compound which has the excellent ability to absorb infrared rays and has excellent light transmission when contained 
in an agricultural film; a process for producing the compound; and an infrared absorber and an agricultural film both containing the 
compound. The hydrotalcite compound is characterized by retaining as the interlaminar anions at least one kind of anions selected among 
ions of silicon-, phosphorus-, and boron-containing polymeric oxyacids and another kind of anions. 
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)\>i/9 n^^-y-y > > 2-T"fef-^-'>^ n^*U->-l,3 
15 A/'OVl' A/) t:'X (2- h Kn^i/^y v"-T ^) ;*^y N ^ 

/i/^ ? ^ h'f /i/^ y/'f 9 >^ ^fn-f A/jO*/* ji<j 9 

4-^ JWOVJAsj* 9 >> fx (4-y r>2"<> 

V-T;U) y ^ b*X (4- ? aMi/'/'f;!/) fx (3,4-^ 

^>v"-r;uy^>. fx (4- t/v7f;K> wao y^>> 
9 i?T -tof-fr * 9 y^y -f;i/7tf ;M *^-f9J4)\/7 
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5 ^tf^o-OU/. * >^&tf Cft«Mi:£^©L i,Na,Mg,Ca,Ba, 
Sr.Zn.Al.Zr.S n t£ £<D&m t (D&Mi&mfrmf t> tiZ 0 

10 t^K 2-7 s.-jvj y K-;K i?fc Ko-l, 5=-yl/-2. 6— t& 

w©«fc -5 tt^^JO^fa:*^ LTIS, ^WMte^flgtC^LT. 0.00 
l~10fi»%. $F*-U<ii > 0. 005~5fi«%-Cfe 0. f$feT"fflt^Tl,Z 

-f $^V-yU»^ ^f'/D>i, MJT 1 /-^ fjy-^i, * 
20 V-yUffi v # ;^fxf y . t e 5 V y ^ t Knf'J 

-©«t-5tt^»JO^jD*<i: LTti. a&RTffitt«llSK*fr It, 0.001 
~10M%, ft£ L< fi N 0. 01~5M%-Cfc«K fitttffl^Tfcri 
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i~3 o**%^^tf 3 c ct^-et * 0 ^n^^jR^Ki. imm%*m 

-rant. 3§&^7 ^ y is jmnfflmft&zm&^te&mizifobTm 
mikm^a & m ^ & - i: *<t £ s 0 
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— m-m, hhi^ eihi, =SEg«. eisi, easis 

15 nmm^itWtmtzisi^TftJtil, U.fc'W Fn^;nf^ h^{t:^i:oi> 

1. y2) MJC B7^* XD^-flffil^^ B7^t>©l*H;^ 
-?Z*JU}£ (Z2) ^tf»b/c 0 ^fcl^iiaot^t^T-t^ 

20 mmm cx> {c^j6^BT-^>cD^«ffi^©fij^^{ cb) 22 ©$&« 

ffi/X = }©5U-ttAUTff-3IL/Co A7-* lifit^U 
mmftffilz^ZS i -^P. B^tfrM^XRD&fCcfcS (0 0 2) ifc 

it (003) ffiowmm, ftM&m.w.x'*? b fromTzm^teZzznm 
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owrnwz* * y <* i'oi^isitipiciiji $ nx ^ * ofr^mm-? * 

0 2 m + l) „ (.&Afo P mO < 5 n>/2> +1 ) , > ( ^ • ft B n, O ( 3 2) + 1 ) t^.~t 

z.ttb, -r^x2-conmt Lxm^onn^im u/c Q stzs i 

10 ^P, B©A 1 CSffSt^itl^ (Dmj&ftVrmfr h> { (Si + P+B 
/ (A 1 2 0 3 £ lt©^^) =) } CDiUcftA UTIfffU 

- © «f » a m t c ct o m u & fit * ^ u fc „ 

MX^-^-CJ: fJiJMU, £**ISa!3S:fc«fcO f 'W X1B (80S) 

S-'ttSmsit-SJlfrttWi^A/^- (E A • d 
A) £TiS5£ (3) (CJ: «9 5j<a6. 4 0 0cr'-2 0 0 0 cm" 1 £ TOUf* 
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£$tj^L> ^Stc^SMtt^tt^M/*- (E A ♦ dA) 
AtD^KiRi^^l/^-fBJKiOJt (TIBiS (6) ) mMtl/fc. 

i 

EA • dl=2shC"2/[l "5 {e " (hC/lkT) -1 ) ]• d 1 - (3) 

A : i&fi, h : 73 > * ©ST 8k C : *£*©ftiSJg. 
k : #JVV^ >'%tSt^ T : #fe*f2&JK 

«fi»ft= (^Bft**^*-**/^!**!*^^-**) xioo (6) 

1. 5Bol/lCDMgC 1 M: 2'J-y 0 mol/ 1 CD A 1 2 

(S 0 4 ) 3 ^f^ : 0. 6 6 7 'J 7 hMM4xf > Ux^SSir A*iSi$ 
Ltt#£>. 3. Omol/ 1 CDNaOHTgfcfc : 2. 8 8 9 'J 7 h^ajDU 3 
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LTnigX? >) -itL9Q°ClZlmWik^ m&isi£WZSiO 1. Omo 
5 1/ 1 OiiV-^« (3-^7K^'5X) : 1. 3 0 0'J7 h^ita^t 

55-^©^^. Mgo.69 2Alo 308 (OH) 2 (^it{£Si 4 .840 1 o.68) 0 06 2 

(S0 4 ) 0.062 (C0 3 ) 0.080 • 0.69H 2 0 -Q'h-otZo B7-^>©iIi 
10 (X) iz£tbZ>£\&l*0 . 6 On S i ©A 1 20 3 i:5tt5 ^yuifeii 1 . 9 
5t^ot 0 £ fcBETJi 2 3 m 2 /g. ?^-DJt?IliO. 6 9 /imt'feo 

/Co 

15 J&7M&5V h;u©>f Or >£$I7K£ Ati/c xt- > i^x^Sitc&A 

(iejg86%) : i 6. 5 g&mom*). sotjicflnfiufc'f *>35» 

3*frofc 0 mmzmm. *8t*m^ 95°c. -M&££^f&> tai*L-c 
20 unzmtzo 

fttit<D&%i, Mgo.69 2Alo.308 (OH) 2 ( ^ * ftSi 4 . 8 4 0 , o . 6 8 ) 0 06 2 

(S0 4 ) oo62 (C0 3 ) oo3o • 0. 69H 2 0 Xh-otZo B7-t>©^li 
(X) \z £a6<5*i]& liO. 6 0 . S i O A 1 2 0 3 C*f-T 3 * ^Jtli 1 . 9 
5 "C* o 7to t r^BETte 1 8 m 2 /g> sp^ ~ ftfi^Sli 0 . 77/im, i 

47 



BNSDOCID: <WO DOJWR1KA1 I > 



WO 00/32515 ' ' f>CT/JP99/06651 

IU SIS7k©8fc*£firort:o 

5 77#T©*SJil, Mgo.69 2Alo.3 08 (OH) 2 (^«(*Si 4 .g 4 0, 0 . e ,)' 0 .062 

(S0 4 ) 0 062 (C0 3 ) 0. 03 0 • 0. 09H 2 0 Ti&ltZo B T — * XO&ttflE 

(X) ic£a65fij£rte0. 60. S i ©A l. t O s tc**-r**^Jt« 1. 9 
5 T£> o /Co •* fcBETti 2 0 m 2 /g. ¥^rftfi?lli 0 . 
MSI&Mte. 3. 3Il*T'*ofco 

10 mmm4 

1. 5iol/l OMgC 1 2 M : 2 »J 7 K^il. Omol/1©A1 2 
(S0 4 ) 3 gi: 0. 7 5 0'J-v hyl/^Xr>Ux§^i;AtilH$l/ < i:^ 

3. Omol/ 1 ©Na0Hjg& : 3. 0 0 0 U y h ^ 30#Fal 
*H#Lfc 0 &fc-£©Rl&x -5 U F^U-yi:^L, 170^. 6B# 

15 m^mmm* Ltz a ^ci o o°cmTia%mm, x^>ux^2§k^u. 

^JK80t:{rttl2a^> L3tt*<e>Si0ag|*Tl. Omol/ 1 ©Hv- 

(3^**5 7) : 1. 1 2 5 u -y b jv^m^.x immmw vfzo 

20 M3I£(to*:o Jftfticttft^ 7KBfc*m^ 95°C. -M&ffcjtilgu 

Mgo.6 6 7Alo.3 3 3 (OH) 2 (^*#Si 6 . 020, 3. 04) 0 04 1 6 
(S0 4 ) 0 095 (C0 3 ) 0.0 30 * 0. 43H 2 0 -C&ofco BT^TfXD^mil 

(X) IC£j6 3 fij £•(*(). 75. S i ©A 1 2 0 s tw'*f"r-5q&/uJt« 1. 5 
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OT^p-p^o SfcBETIi 1 5m 2 /g. W-^S—iX^mUO. 70um,m 

mmmmmma. 3. omxt&o*:o 

5 . 

5 lbs JfP H l7K©l&££fT o^co 

##T©$n^N Mg 0 . 667AI0 . 333 (OH) 2 (#fif^Si 6 O2O1 3 04) 0 0 4 1 5 

(S0 4 ) 0095 (C0 3 ) o.oso • 0.08H 2 O Tfco tz 0 BT-tyoMl 
(X) K&ibZm&ltO. 7 5x, S i ©A 1 2 0 3 {c^-r 5 *>Wfctt 1 . 5 
0-C£ofco £ fcBETti 1 8 m 2 / g„ 0 , 6 8/*nu S 

10 3. 3«*»"C*>o/c 0 

1. 5»ol/ 1 ©Mg C 1 i#* : 2 U * r/U& 1. Omol/1 ©A 1 2 
(SO^aSi : 0. 6 9 8 'J v h/i/^xf>ux^i:Ana^l/j:^ 
3 . 0 mol/ 1 OUaOmm : 2 . 9 3 0 'J -y h 7l/£&7JD 30#Fb1 
15 ilUt U^o ^fw^r©Sf&X5 U h * Ix-t/IC^ L> 170°C. 6B# 

MWistefrZ, Si0 2 ^^CTl. Omol/ 1 CDS^V-^^^ (3^**/ 5 
X) : 1. 6 0 5 'i 7 h/^ft]X.t3mr B 1ffi^l^o tiK7f7'J/U 
20 (*£^99%) : 18. Bg^iOK^ 90°C KM U tz ^MK^fe. 

v -ymi&tpizmm£-&tz't£, x^'j-^cajoit^ ^ts^s^-^o 
tz Q m&izmm, yk&tzn^. 95r> -g^ic:^^> m& i>Tunzw 
tz 0 ^©ss*4£ 2 o o°c. 3 mrnogkft-z-m&m u ji F a i7R©i&££fTo 
7^0 
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Mgo.68 3Alo.317 (OH) 2 (^*#Si 4 .260 9 .5 2) 0 085 5 

(S0 4 ) o.oso (C0 3 ) oo23 • 0. 11H 2 0 -3 tZo B7-t>0Mi 

(X) lz£tf>Z>m&l$0 . 4 6. S i (DA 1 2 0 3 {;:*r-r £^E-;l/itli2. 3 

5 mt&mm.wmii. 4. 3fi*%-c*o7t 0 

2 . Omol/ 1 ©Mg (OH) 2 X5 U - : 3U y h;^7f>l/Xgi 
tcAft«#Ltt*<£. 2. Oiol/lOAl(NO s )sM: 0. 7 5 0 : 

10 ~^i:tL> 170°C. 10B#f a ^7K^MS^ Lfco ?%£p& N tR&£*t 

^u/«c*^sio 2 ^^Ti. omoi/ i ommv-ym®. o-^tr^^x) 
: 2. i o o y v )\s*imA.tzWL. wc\zim^h-z2mmm.w^tz 0 m 

ltT7f7'J;^| (£&S£99%) : 17. 8 g ^) IK *K 90°C{CM 

##T©££^ Mgo.75oAio.2SO (OH) 2 (^*f£Si 3 .1 70 7 .34) 0 M05 

20 (N0 3 ) 0 0 0 5 (C0 3 ) 0 0 1 2 • 0. 06H 2 0 tz D B7-t XDft&HLtifii 

(X) iz£#>zm&l*0. 12, S iOA 1 20 3 i:^f^€;Htii2. 8 

i^iKtii^ 3. 3nm%~efr^tz 0 

50 



BNSDOCID: <WO. 0032S1SA1 I > 



WO 00/32515' PCT/JP99/06651 

ff/iofci, flfc*4&£5y -y h * >£&7R£A*lrt:X"T- > UXg 

Si:SAL. afiiUSSx? U — ffcL90 e CCM&. *tf* £Si 
OJItl. Omol/ 1 ©g®ey-^7&& (3-^7KtV5X) : 0. 967 
5 «J * r A/tSiOifcat-Cl . 0«ol/ 1 ^S»V-^*tt : 0. . 3 3 
3 U -y b/U£Jn;iT2»#fS«8 i Ufco «m'llfl i l/tt* < ^^r7'J 
7-^(^61^86%) : 21. 6 gS-SOSK^K 90T{CJd^ t/c-r 

10 OUn* 2 0 0t> SBtrao&fr-ea&tegL. »lffl7k©Bfc*£fTofco 

#&T©*§Sn Mg 0 .69zAlo.3 08 (OH) 2 ( ^ * f* £ & Si 3 . 3 7 0 7 . 7 4 ) 

0 089 (S0 4 ) 0 0 24 (C0 3 ) 0 040 • 0. 09H 2 0 -e*>o7t 0 B7-t>©i 

mm (X) ic£ a 0. 4 2. S i (DA 1 20 3 lc*t-r^^-;Ht(i 1 . 
9 5T*-5fc. t^BETIS 1 8m 2 /g> Sli 0 . 77//m, 

15 ^©*asis»M(i. 4. 4Mre&ofc 0 

20 cdkh 2 p 0 4?t® : i . 2 3 3 y * h7i/*snx.T 1 mm&w Ltzo mv 
xmwLtitfizxrT v >wnv-y mmzw) .22. 3g^ioi 
?k 8o , ctcinaL^:-r *>5s«i7K»cAnT»»u^»x x^y-^ca 

jtalTiijJiI^n-ofco *»H«aB. *Sfe*m^ 95°C. — S^^iSi 
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Sfia7k©Rfc*£fTo fz 0 

##T©*il|l> Mgo.69 2Alo.3 08 (OH) 2 ( ^ M # ? 3 . 3 I 0 „ . 2 7 S ) 0 .086 

(S0 4 ) 0 020 (C0 3 ) 0 048 • 0. 09H 2 0 -Vh^tZo B7-t>0ilg 
(X) {C^a6^«ij^(i 0. 4 4^ P©A 1 i0.Jz3*-r**/l/Jt«l. 8 5 
5 -e^ofco tfcBETIi2 3m 2 /g, ¥^-^1S?Ili0. 57//m, iS 

4. 4fi*%T*>ofCo 

1. 5i»ol/10MgC 1 2 M: 4'J'y h/l/il. Omol/1 ©A 1 2 
(S0 4 ) 3 Mi 1. 3 9 6 U v hJVZM&ls. mfo&ftf&Ltio ttzl. 
10 Omol/ 1 ommv-ymmt 2. Omol/ l ©NaOHiSiftfcffiltUfco M 
g C 1 2 mmt A 1 2 (S0 4 ) 3 M©ifg : 10 0ml /5K KSV-^ 
:20ml /^©-«E«"C-f *>55*7K*<A--5fca«5RJB«f^aj$.L 
tta^aUfcttlwftSn lR!B#{zSfi>PH^8~10iC^S J; 9 IwNadH^tt-* 

15 S^^LT^bSfCx^'J- :|i)5. 8 5'J7 h^RffiLfc. fti: 
<€-©&HK LrtiKJfcX^ U -£i&3§. 0. 5 mol/ 1 (Omm V - : 

!^®b/Co ^ox7'J-^t-h^i/-^i:f 170X\- 12B#|g|7k*& 

20 1. Omol/ 1 ©H 3 P 0 4 ?§?& : 0. 9 2 8 U «y h )V*1m?L X 1 BtfSjl 
I^L/Co ^{tT80°CCSD^^> 5 ^ U >g? V-^ (^6JK9 9%) : 10. 

— S«S£«^ % ^Lta^n^o -£©um£ 2 0 0°C\ 3B$liS©& 
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#*T©*§^ Mg 0 .6 8 3 Alo.317 (OH) 2 (^*&Pl 890s 7 2 5 ) 0 1 1 1 5 

(C0 S ) 0. 047 • 0. 11H 2 0 -£$>r>tz 0 B7-t>OflI (X) JC£*6£ 
«i]£(*0. 3 Ox POA 1 20,i:^t5*^ik.lil. 33t*-jfc. 4fc 
5 BETii 2 OmVg, sF^&tfc^&l* 0. 4 3 v nu ^ffiM!&#»{*> 

HifetfiJ 11 

1 

Omol/ 1 ©giV-yg^ (3-*f7k#? X) : 0. 6 4 7 'J -y h /U t 1 . 
Omol/ 1 OKH 2 POJ« : 0. 647V» h frtmZ-X 2 B3liSfI# 

u/co iinsitb^ii^xfT u >&v-y mmze%) : 19. 2 

g«l£«»x t&»U"rK***?f*:o ^0I£*4£2 0 0°C. 3B#RH©^# 
■CiilL, JIIi87k©l»**fTofco 

##T©*S*x Mgo.6 9 2Alo.3 08 (OH) 2 ( ^ » {* Si 3 . 3 6 0 7 . 7 2 ) 0 04 4 6 
a(*P3.360 9 .4 0) 0 0 4 4 6 (S0 4 ) 0 0 4 2 (C0 3 ) 0 . 0 2 3 « 0. 1 1H 2 0 T' £> O o 

20 BT — *>©|g«flE (X) C£a6£SJ£f*0. 4 2 > S i © A 1 2 0 3 {C^f 
•tZ^JlitteO. 9 7. P©A 1 zOzizM-t^^^itii. 0. 9 7t'*ofc„ 
^7tBET(i 2 0m 2 /g. ~ ^fe^Si* 0 . 8 0 u m^Si&3IR*«W\ 

3. 9 fi*x-c 

HifefW 1 2 
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1. 5mol/ 1 ©Mg C 1 2 mm : 1 . 7 5 V v h t 1 . 5 mol/ 1 
ZnCl,g«[: 0. 2 Omol/ 1 © A 1 2 (S 0 4 ) 3 7g 

ifc : 0. 7 5 'J ;v ^©S»*Xf> I' *^£K A*l»# L ft # 3- 
Omol/ 1 ©NaOHrt^ : 3 . 0 0 0 U y h U 30#Hltj# Lfc 0 

5 &iC-?-©RJCx5 U h * U-:/JCf£ L> 150°C, lOBffyiTk.M 

ftD&gU «^Ott*<^ 1 . Omol/ 1 ©EHU^V-^ (N a 2 B 4 0 7 • 1 

oh 2 o) : o. 4 6 9 u y h ^^sdx.t 2 i*raii& bfc„ tin 

10 btt'*<&xf7 V >»V-^ (*sfcJK86%) : 20. 9g&»?)iK0> 

90 o C(csnzaufcr * >£&7McAftx -tfcn&taL 

^tt*ffc 0 *couW&2 0 Or. 3^o^fiftlU JUS! 

15 ##r©*£^ (Mgo.875Zno.125) 0.667AI0.333 (OH) 2 (^»f*B 44 
o0 7 . eo) 0.0945 (S0 4 ) 0 . o 4 o (C0 3 ) 0 032 • 0. 07H 2 O X' $> i tz o B7- 
:*>©*£«ffi (X) {C£a6£#j£i*0. 4 3> BOA 1 2 0 3 i;:*f-r £ * A< 
it»2. 5 OT^oTto *fcBET,il 6m 2 / g> ¥^-ftt?IB0. 6 

6 um^ mwmmw.wmi$. 4. siwt^^o 
20 mmm 1 3 

1. Oiol/lOLi,S0 4 »i|j[: 1. 1 0 U y h/b<h 1 . 0mol/l 
OA 1 2 (S 0 4 ) 3 ®m : 2. 0 0 U v h ^OlfS^Xr > UX§^i:A 
*lffi#U#a<£, 3. Omol/ 1 (DHaOiimm. : 4. 0 0 V -y h 

54 

BNSDOCID: <WO 0032515A1_I_> 
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i7o°c. misMWM&m&'Cfco J&aiau «sfi% 7K**(T<i:-9fe«^ a^tK 

#Ltf*<»s>Si0 2 ifc3fTl. OboI/IOSKV-^JiK (3-%* #5*) 
: l. 9 6 0 'J 7 h^^tox.t 3I^M^bt 0 tfcVT XrT V Ji<MWL 
5 (*£S99%)23. 3 g&*9K?K VQVKljQ&Ltzftmten&V-y 

©f**4£ 2 0 0°C. 3B#p B t ?©3U£T*£&&iSU, SHI7KoI»*«:?to^o 
^ItOISI, Lio svAla (OH) 6 (^*{*Si- 2 . 4 9 0 5 . 9 S ) 0 393 (S0 4 ) 
10 0-07 5 (C0 8 ) 0 01 7 • O.5OH2O T&ofco B7-t >OiSl (X) 

#>3fi]£(i0. 1 9. S i OA 1 2 0 3 lw>tt-f S^l'JtteO. 98tfe-5 

fc Q £ tzBETli 1 9 m 2 / g„ sp^ilfttt^Si* 1 . 00/im, tli^IR 

MIS. 4. 51i»t*-9fco 
H«60J 1 4 

15 1. Onol/ 1 ©L i 2 S04*fflt : 1. 10'Jy h^il. 0 mol/ 1 
©MgC 1 2 ^ig : 0. 0 4 U y h ^ <h 1 . 0 mol/ 1 © A 1 2 ( S O 4)3 

mm : 2. 0 0 u >y h^oM^x-r > i^x^gic Anmr^b^£^t>> 

3. Omol/ 1 ©Na0H/g?& : 4. 0 0 U y h^Jtab. 30#RB*i!#U 
fee &K<£©KJ&X5 U h 7 P-^ic^b. 170^. 6B#Pb^tK^ 

*AtlfcXf>UX§SCjS;ALx 90°CCM&. a^U<£*<^ 1. 0 
mol/ 1 0KH 2 P O 4 mm : 2. 0 0 'J 7 b7l/£flnx.T3B#fyjJl#L*: 0 
amxfT'JvSv-^ («fi86«) : 29. 6 g£*^E*?K 90°C 
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ftffiO&W:, Lio .9sMgo.02Al 2 (OH) 6 (^*f*P 2 . 2l0 6 . S3 ) 0 444 

5 (S0 4 ) 0 035 (C0 3 ) o.oiT • 0.60H 2 O T*ofc 0 B7-t>0^1| 
(X) iC^fe^fiJ^JiO. 1 1 > P£D A 1 2 0 3 <c*f-r3^;Htte 0. 98 

10 DHT-4A (tSfajb^XHM) zm^tzo 

##T©*§Jil> Mgo.683Alo.317 (OH) 2 (C0 3 ) D iss • 0.56H 2 O 
A: 0 BET(i 1 5m 2 /g s ^^-^fi^gliO. 65^m N tlMIifi 
It, 2. 9mMKT£>ort: 0 

# L^^^SiOa^^T' 1 . Omol/ 1 <DS ?T£WV-y mm : 0. 66 
7 U v bvt'SrjtaxTgU 90 o C(CjDSbT2^P H m^L7 l c o 
tS.fth7.7-T U >g?y-^ ($6Jg86%) : 18. 2 g^ff)K^ 90^ 

Lxumzmtzo 

ft$T(Dl&m. Hga.6QsAlo.sQ8 (OH) 2 (HSi, . 0 o0 3 . oo) 0154 (S0 4 ) 
0054 (C0 3 ) o.o 23 • 0. 62H 2 0 -C&ofco BT^-^>CD^mffi (X) IC £ 
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0. 5 0. S i ©A 1, 8 0 s tc*f-rS*/Ht{i 1. OOfio 
SfcBETti 2 2mVg> ¥^ — ftfi^S li 0 . 7 0ffra, . 

JtRW 3 

5 #H8¥8-217912&?B (=EP 7 0 8,0 5 6) © [^«S©3Kffi2] IC 

1. 5fflol/10Mg(NO 3 )j^^: 3'J-y 0mol/l©A 
1 (N0 3 ) 3 ^: 0. 6 6 7 'J *; h frOMm**- h * l^-T^SKA 
tlffi^L^^bs 3. Onol/ 1 ©Na0H»tt : 2. 8 8 9 Vy hHtt - 
10 #nL> 30#lffl8i#LfcSU 170°C> ' 12B*IH®*aMa3* L-fco &K**j70 
m#S18U «#.Utt*<£SiO,8l*T?l. 0«ol/ 1 ©SK-V-^*tt 
(3^7K^'5X) : 2. 6 6 7 U -y hJl>&*- b t lx - ^F*g {C*n^.T30 
#Rg«f*b/c 0 ilKXfT'J^t (i|<6Jg99%) : 2 0. 4g*i0 

##?©*§*. Mgo.6 9 2Alo.3 08 (OH) 2 ( ^ * &Si 4 . 0 0 0 9 . 0 0 ) 0 1 5 4 * 0. 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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